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OBJECTIVES

» Evaluate currently established service areas and run orders
» Identify areas of vulnerability or concern for further investigation

» Provide baseline data for future What If? scenarios like...
» Addition or removal of a fire station

Relocation of an existing station

Bridge or road closures

New neighborhood response times
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Loss or addition of apparatus




HOW CAN THIS BEACCOMPLISHED?

» Network Analyst Software Extension (ESRI)
» Provides Network-based Spatial Analysis
» OD Cost Matrix (Origin-Destination)
» Shortest Route (Distance or Time)

» Service Area
» Network Data
» Destinations (E91 | Address Points) & Highway Points

» Project Plan
» How to Model Real World?

» Project Parameters

» Assumptions

» Limitations




NETWORK DATA BASIC NEEDS

» Network Edge Data (i.e. Roadways)
Segment Lengths

Speed Limit

Cost (Travel Time)

One Way!?

Hierarchy (Used Teleatlas ACC — Arterial Classification Code)
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NETWORK DATA

» Cranston Streets Lacked Basic Network Data
» Routes Could Be Solved Using Streets Outside the City (No Data)
» Commercially Available Data Cost Prohibitive (2010/201 1)

» Annual Subscriptions

» Couldn’t Control Road Segment IDs — Problem for Developing Stop Sign/Traffic
Signal Impedances




NETWORK DATA

» Develop Our Own!?
» ESRI Provided 2005 TeleAtlas Data for Rl — Starting Point

» Speed Limits
» One-Way
» ACC Codes (Arterial Classification Codes)

» We Improved 2005 TeleAtlas Data in Cranston Only




NETWORK MODEL ELEMENTS

What things affect drive time that we can model?

» Driving Speed
» Roadway Conditions (Dry, Wet, Snow/Ice)

» Factors into Stopping Distance
» Increased Stopping Distance = Longer Drive Time
» Stop & Yield Signs
» New GIS Inventory (2800 +/-)
» Traffic Lights
» 77 Intersections
» Turns, Right and Left
» Similar to Stop Sign
» One-Way Streets

» 2 Minute “Turn-Out” Time — Contributes to Overall Response Time




WEATHER IMPACT/STOPPING DISTANCES

Q: How much longer does it take to decelerate, stop and accelerate back to your
original speed, as compared to not having to stop at all?

» Coefficient of Friction
» Dry: 0.55
» Wet: 0.3
» Snowl/lce: 0.1

» Perception Time 1.25 sec

» Reaction Time 1.25 sec

Affects Network Costs of Stop
Signs, Traffic Signals, Global Turns

(Left/Right)




NETWORK TURN FEATURES

» A Turn models a movement from one edge element to another.

» Model the additional travel time imposed by having to navigate
stop/yield signs or traffic light intersection.

» Stop/Yield/Traffic Lights
» 2400 Turn Records Developed
» Can Specify Default Turn Cost using Global Turn Delay Evaluator

» Imposed additional travel time for Right or Left Turn and Reverse

» Can also use for Straight

» Customize Values




GLOBAL TURN EVALUATOR

» Values derived from Stopping Distance Calculations

» Changed for Each Environmental Condition




PROJECT PARAMETERS

Q: How do we decide the magnitude of the impact of Model Elements?
A: Create a Range of Extreme Conditions.

Best Case Worst Case
» No Traffic (3am) » High Traffic Volume (8am/5pm)
» Drive Speed Limit + |5 mph » Reduce Speed 20%
» Dry Pavement » Snow/lcy Pavement
» Baseline Stopping Distances/Time » Increased Stopping Distances/Time
» No Stop Signs » Complete Stop at All Signs
» Traffic Signals All Green » All Traffic Signals Red (Complete Stop)

» No Delays to Make a Turn » Global Turn Delays (R/L)




PROJECT PARAMETERS

“Average” Scenario A “Average” Scenario B
» Drive Speed Limit » Drive Speed Limit
» Dry Pavement » Wet Pavement
[ » Baseline Stopping Distances/Time » Increased Stopping Distances/Time J
» Complete Stop at All Signs » Complete Stop at All Signs
» All Traffic Signals Red » All Traffic Signals Red

» Global Turn Delays (R/L) » Global Turn Delays (R/L)




GO!... EXECUTE YOUR PLAN

» Execute the Plan for Every Environmental Condition (Best, A, B,Worst)
» Adjust:

» Networks Speeds
» Turn Impedances

» Global Turn Settings
» Solve OD Matrix With Same Origins & Destinations

» Repeat

» Process Data

» Analyze & Map Results




OD COST MATRIX

Finds and measures the least-cost (fastest) paths along the network from
multiple origins to multiple destinations.




OD COST MATRIX RESULTS

For every destination, there are 6 records (6 stations). Quickest time is “First Due”.
Second fastest is “Second Due”, etc...
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REARRANGING OD MATRIX RESULTS

To facilitate analysis of the results, and to make symbology more meaningful, the
OD cost Matrix results are attached to the destination points.




MODEL EXTREMES: BEST VS WORST CASE

Q: How do the parameters we chose affect the model response times?

Key:

Add’l Drive Time
Between Models
(Minutes)











































MISSION ACCOMPLISHED!

» Determine Run Orders & Response Time for Range of Conditions
» Understand & Analyze Impact of Project Settings

» Perform What-If? Scenarios by Adjusting Data and Parameters and
Solving OD Cost Matrix

» Know your Data, Project Parameters, Limitations

» There may be other considerations that have not been modeled




QUESTIONS? / COMMENTS

Maria V. Giarrusso
GIS Manager
City of Cranston

mgiarrusso(@cranstonri.org

401-780-3178
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